Cardiotrophin-1 in choroid plexus and the cerebrospinal fluid circulatory system.
There is a growing recognition of choroid plexus functioning as a source of neuropeptides, cytokines and growth factors in cerebrospinal fluid (CSF) with diffusional access into brain parenchyma. In this study, choroid plexus and other components of the CSF circulatory system were investigated by Western blotting, reverse transcriptase polymerase chain reaction and immunohistochemistry for production of interleukin-6-related cytokines characterized by neuroactivity [cardiotrophin-1 (CT-1), ciliary neurotrophic factor, leukemia inhibitory factor, oncostatin M] and signaling through the gp130/leukemia inhibitory factor receptor-beta receptor heterodimer. Western blot analysis showed that CT-1 was the only cytokine family member detectable in adult rat choroid plexus, as in leptomeninges. The specificity of detection was verified with blots of the same tissues from CT-1-deficient mice. Levels of both CT-1 mRNA and protein were constitutively high in rat from birth through adulthood in choroid plexus, up-regulated postnatally in leptomeninges and undetectable in brain parenchyma. Using antigen retrieval, CT-1 immunolocalized to choroid epithelial cells in all choroid plexuses in addition to leptomeninges (arachnoid and pial-glial membranes). Ependymal cells lining the ventricular neuroaxis, unlike the central canal, were also CT-1-immunoreactive. Western blots indicated rat choroid epithelial cells express and release CT-1 immunoreactivity under defined culture conditions and also revealed the presence of a CT-1-like protein in human choroid plexus and CSF. Previously, CT-1 has been conceptualized to function as a target-derived factor for PNS neurons. Our study clearly demonstrates production of CT-1 in the postnatal and adult CNS, specifically by cell types comprising the blood-CSF barrier, and its accumulation in ventricular ependyma. This finding has broad implications for CT-1 functioning apart from other leukemia inhibitory factor receptor ligands as a CSF-borne signal of brain homeostasis, one possibly involving regulation of the barrier itself, the ependyma or target cells in the surrounding parenchyma, including the subventricular zone. A rationale for studies examining CT-1-deficient mice in these respects is provided by the data.